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SEARCH REPORT 



ational application No. 

PCT/JPOO/03041 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl^ C04B35/581 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED ^ 

Minimum documentation searched (classification system followed by classification symbols) 
Int .Cl^ C04B35/581-582 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
X 



JP, 5-22*9871, A (Toshiba Corporation) , 
07 September, 1993 (07.09.93), 
Claims 1, 2 

Coluttm 1; lines 43 to 44 (Family: none) 

JP, 3-5375, A (Toshiba Corporation) , 
11 January, 1991 (11.01.91), 
Claim 1 (Family: none) 

EP, 757023, A2 (NGK INSULATORS, LTD.), 

05 February, 1997 (05.02.97), 

Claims 

6 US, 5728635, A & US, 5908799, A 
& JP, 9-48668, A 



1-3, 8 
10-12, 16 



1-3,8 



1-20 



I I Funher documents are listed in the continuation of Box C. Q See patent family annex. 



• Special categories of cited documents: **T* 
"A" document defining the general state of (he art which is not 

considered to be of particular relevance 
**£'* earlier document but published on or after the international filing **X'' 

date 

*X" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y** 
special reason (as specified) 

*'0" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



later document published after the international filing date or 
priority dale and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Dale of the actual completion of the international search 
31 July, 2000 (31.07.00) 


Date of mailing of the international search report 
08 August, 2000 (08.08,00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

1 Facsimile No. 


Authorized officer" 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 
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From the INTERNATIONAL BUREAU 


ipCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMFNT 

(PCT Administrative Instructions, Section 411) 


To: 

YASUTOMI, Yasuo /Drr\ir* ^\ 
Chuo Building 

4-20, Nishinakajima 5-chomef rrn r^ -ilLJ 

Yodogawa-ku 1 ^J^tW. 2 7. 2000 \ 

Osaka-shi \v7\ O/ 1 

Osaka 532-001 1 V i^Y^iOMD 
JAPON ^%^ciates^ 


Date of mailing (day/month/year) 
16 February 2001 (16.02.01) 


Applicant's or agent's file reference 
IB268WO 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JPOO/03041 


International filing date (day/month/year) 

12 May 2000(12.05.00) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 

06 September 1999 (06.09.99) 


Applicant 

IBIDEN CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application{s) indicated below. Unless otherwise 
indicated by an asterisk- appearing next to a'date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerried'was submitted or transmitted to the Inlern&tionai Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk*) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 1 7.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Prioritv date 


Priority aoDlication No. 


Country or reaional Office 






or PCT receivina Office 


06 Sept 1999 (06.09.99) 


11/251842 


JP 


06 Sept 1999 (06.09.99) 


11/251843 


JP 


15 Dece 1999(15.12.99) 


11/355550 


JP 


15 Dece 1999(15.12.99) 


11/355551 


JP 


20 Dece 1999 (20.12.99) 


11/360612 


JP 


20 Dece 1999 (20.12.99) 


11/360613 


JP 



Date of receipt 
of priority document 

25 Aug u 2000 (25.08.00) 
25 Aug u 2000 (25.08.00) 
25 Augu 2000 (25.08.00) 
25 Augu 2000 (25.08.00) 
25 Augu 2000 (25.08.00) 
08 Janu2001 (08.01.01) 



The International Bureau of WlPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 



Facsimile IMo. (41-22) 740.14.35 



Authorized officer 

Susumu Kub 
Telephone No. (41-22) 338.83.38 




Form PCT/IB/304 {July 1998) 



003843741 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 





(PCT Article 36 and Rule 70) 


Applicant's or agent's file reference 
IB268WO 


FOR FURTHER ACTION ^^^^°^*^^^*'^""^^^"smittalonnlernationaI Preliminary 

Examination Report (Form PCT/IPEA/416) 


International application No. 

PCT/JP00/0304I 


International filing date (day/month/year) 
12 May 2000(12.05.00) 


Priority date (day/monfh/year) 

06 September 1999 (06.09.99) 


International Patent Classification (IPC) or national classification and IPC 
C04B 35/581 


Applicant 


IBIDEN CO., LTD. 





1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and IS transmitted to the applicant according to Article 36. ^ e / 



2. This REPORT consists of a total of 



, sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Kule /U. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



. sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

S"nl1,^lr'^.rpra"^,"t^^^^^^^ ^-^P °^ -^-tnal applicability; 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

12 May 2000(12.05.00) 


Date of completion of this report 

30 March 2001 (30.03.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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INTERNATIONAL P 



INARY EXAMINATION REPORT 



temational application No. 

PCT/JPOO/03041 



I. Basis of the report 



I. With regard to the elements of the international application:* 
I I the international application as originally filed 
the description: 

pages ]-39 

pages 
pages 



, filed with the letter of 



, as originally filed 

, filed with the demand 



the claims: 

pages 

pages 
pages 
pages 



4-7, J 3- 1 5 



9(11.12.00) 



17-26 



, as originally filed 

, as amended (together with any statement under Article 19 
. , filed with the demand 



_, filed with the letter of 24 January 200 1 (24.01.2001) 



the drawings: 

pages 

pages 

pages 



1-18 



, as originally filed 

, filed with the demand 



the sequence listing part of the description: 

pages 

pages ^ 

pages 



, filed with the letter of 



filed with the letter of 



, as originally filed 

filed with the demand 



2. With regard to the language, all the elements marked above were available or furnished to this Aulhorilv in the laneuape in whirh 
I 0 e mtcrnalional application was filed, unless otherwise indicated under this item /^umoriiy m the language m which 

These elements were available or furnished to this Authority in the following language which is' 

LJ the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I — ^*^e language of publication of the international application (under Rule 48.3(b)). 

□ J|;^^»ang"«ge of the translation fumished for the purposes of international preliminary examination (under Rule 55.2 and/ 

contained in the international application in written form 

□ filed together with the international application in computer readable form. 
I — I furnished subsequently to this Authority in written form, 
n furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 
'nternational application as filed has been furnished. disclosure m me 

Jl'eVflmS '•^^^^o^'ded in computer readable form is identical to the written sequence listing has 



4. 



The amendments have resulted in the cancellation of 

□ the description, pages 

the claims, Nos. 1-3.8.10-12.16 



□ the drawings, sheets/fig. 



5. □ h?'' 'hCh^-^.''"^" '"Jf °0 amendments had not been made, since they have been considered to go 

I beyond the disclosure as filed, as mdicatcd in the Supplemental Box (Rule 70.2(c)).** 

* fn1lT,Z7ifT"-n!^Lt '■^""""^ Off''' '« '■'^P'^"'' 'o invilaUon under Article 14 are referred to 

Zd lO nT ^'^'^ ""'^ ""^ Ms report since they do not contain amendments (Rule 70.16 

^**Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 



Form PCT/IPEA/409 (Box I) (July 1998) 



INTERNATIONAL Pl^^^LINARY EXAMINATION REPORT 



Ilprnational application No. 
CT/JP 00/03041 



V. Reasoned statement under Article 35(2) with regard to novelty. Inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 . Statement 

Novelty (N) 



Inventive step (IS) 



Industrial applicability (lA) 



2. Citations and explanations 

Document 1: JP, 5-229871, A (Toshiba Corp.). 7 September 
1993 

Document 2: JP, 3-5375, A (Toshiba Corp.), 11 January 
1991 

Claims 4-7, 9, 13-15, and 17-22 

The inventions described in Claims 4-7, 9, 13-15, 
and 17-22 involve an inventive step relative to Documents 
1 and 2. 

Documents 1 and 2 do not disclose the inclusion of 
crystalline carbon and at least either amorphous carbon or 
carbon in solid solution in an aluminum nitride crystal 
phase in a matrix comprising aluminum nitride. Moreover, a 
person skilled in the art would not easily conceive of 
this feature. 

Claims 23 to 26 

The inventions described in Claims 23 to 26 involve 
an inventive step relative to Documents 1 and 2. 

Documents 1 and 2 do not disclose the inclusion of 
at least either amorphous carbon or carbon in solid 
solution in an aluminum nitride crystal phase in a matrix 
comprising aluminum nitride, nor do they indicate that the 
lightness as stipulated in JIS Z 8721 is N4 or less. 
Form PCT/IPEA/409 (Box V) (January 1994) " " 



Claims 4-7, 9, 13-15, 17-26 YES 

Claims j^q 

Claims 4-7, 9, 13-15, 17-26 yES 
Claims 

Claims 4-7, 9, 13-15, 17-26 

Claims j^Q 
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c riialional application No 
INTERNATIONAL PR^^IINARY EXAMINATION REPORT , 

^CT/JP 00/03041 



Moreover, a person skilled in the art would not easily 
conceive of these features. 



Form PCT/IPEA/409 (Box V) (January 1994) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
IB268WO 


FOR FURTHER ACTION ^^^^°^*^*^^^^^"°^^^smittaloflntemational Preliminary 

Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/JPOO/03041 


International filing date {day/month/year) 
12 May 2000 (12.05.00) 


Priority date {day/month/year) 

06 September 1999 (06.09.99) 


International Patent Classification (IPC) or national classification and IPC 
C04B 35/581 


Applicant 


IBIDEN CO., LTD. 





I . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES; i.e.-, sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets rectifications made before this Authority (see 

Kule 70. 1 6 and Section 607 of the Administrative Instructions under the Prr^ 



; Administrative Instructions under the PCT). 
These annexes consist of a total of 4 sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Sfot1^«!^ statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement ^yyiii^aunxiy , 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 




II 


□ 


111 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

12 May 2000 (12.05.00) 


Date of completion of this report 

30 March 2001 (30.03.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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ational application No. 

PCT/JPOO/03041 



I. Basis of the report 



1. With regard to the elements of the international application:* 
I I the international application as originally filed 
the description: 

pages ^ 1-39 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



4-7,13-15 



9(11.12.00) 



, as originally filed 

, as amended (together with any statement under Article 1 9 
, filed with the demand 



^'^"^^ filed with the letter of 24 January 2001 (24.01.2001) 



the drawings: 

pages 

pages 

pages 
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, as originally filed 

, filed with the demand 



, filed with the letter of 



the sequence listing part of the description: 
pages 

pages 

pages 



, as originally filed 

_ , filed with the demand 



_, filed with the letter of 



^ Z^t'^t^Ji^L^!"^ language, all the elements marked above were available or furnished to this Authority in the language in which 
I the mtemational application was filed, unless otherwise indicated under this item 

These elements were available or furnished to this Authority in the following language which is: 

LJ the language of a translation ftimished for the purposes of international search (under Rule 23.i(b)). 

— language of publication of the international application (under Rule 48.3(b)). 

^he^^anguage of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence lisUng- imcmanonai 

□ contained in the international application in written form, 

□ 

filed together with the international application in computer readable form 

□ fijmished subsequently to this Authority in written form 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently ftimished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

Q The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. ^ 

The amendments have resulted in the cancellation of 

the description, pages 

the claims, Nos. ^ 1-3.8.10-12.16 



□ the drawings, sheets/fig . 



5. □ 7^'^ ""^^^ established as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
and 70 Tt) ^'^'Sinally filed and are not annexed to this report since they do not contain amendments (Rule 70.16 

y*Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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INTERNATIONAL PREI^^P^ARY EXAMINATION REPORT 


Ij^^tiona] application No. 
MRjP 00/03041 


V. 


Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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^Mmm^mmssa. 8 3b«. "tti^ti^m-r^ji^vizmf^-^nxi^^^o 

icpg^$ti-r> 5^mu±x$>-oX'hJ:<. -^(Drn'^hmmizm^-^nu^^K 
m^<D^mM(D^mi^mmm±:^B,y^mmzm^-^nrz.mmm^. strt^i^ 

25 ^Tafe^^'&tcJi. ±miL^^y^mm^Tt-yh-:^U-htl.xmmT^o 

yh^u—h ■iz^2.y^\^-^thi^^) (D—m^m^mz^-rmmm 
x$>K). mi5J,t. ±$E-t^^y^\i'-^(D--^^m^mz^-rm^ii:±mmm 

Tab -So 
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±m,^mm9 2 af)m^^tix\^^^o 
5 ^fc. z.n>hm.tn^mi^9 2it. m^izmi^=-m<Dm'L-^Fim±:^^iutvx. 
i:^(D'mzu^^o\z^m-^n, •t(Dmmzxtiiti(D^^Lu^^^\f> 9 3^^ 
mm^tixi^^o *fc. ^^\zm^^u^iz\t. ^m\f>9 6^mm'r^rcisb(DM 

T(/i^o ^fz. mi 5iz^LrzJ;:olz. ;i<D^it tf > 9 6 ti, ^(^±tc->Un> 
10 ^X./\9 9^mmi^X±T-^-&^Z.t^^X^^J^OlZU-DX:$iV. z.rnzj:0. 

U □ >'^XA 9 9 LT^Cl^i^iiltlCljg bfc (9 . mmmf}^ ^'>'JZl >':>XA 

9 9 ^^nm-DfcOT^zit^^x^^o 
mi 4\zmvrcm.tn,mmM9 2 it. 't'7^y^mm9 i(Dm,mizmm^nx\^^ 

15 0 ^jL/\mmmizM:c:^i^rz^mizm0^-^nxi^x'h^i^o 

ti:< t^-':^X&^m^iZit. ±ti±^2.y^mmt. '^XAyp-A<hLT« 

mi eit. m^(D:$:mm(7)^mi^mj& • m^mmm-^^ ^ ^ ^ mw.<D—mx$) 
^ryj^/\:fu—/^<D—mmmm^m^mz^Lrcmmmx$>o. mi7i-^. 

25 ^mmx$>D. mi8i-t. ^ l 6 lC^Lfe'^x/\:/n— A(3*5ttSA-Ai^8lrM 
'L^R?^t«cO^ 7 ^mf^-^n^ tthiz. m7 O—mz -> U n >'^XA^@5:§|-r 

rctb(Dm^<Dm^\ii 8 ^nT*3 0,^7 ^^tf-t ^ ^ «y ^^s^ 3 (o±^^ 
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15 i^^kTK^, $f*L.<«il^ (i^3lf4>-k;i/D-X) ^m.^. 3 0 0-5 0 0 

^ti. m\:7)\^^=-'yi^m^m^^m-r^m'h\z\t. i.t^m^^mzmit^ y v 

±ta<7) (1) , (2) ®5!i3i(cf^A, '^L'^^-j^n^. n-oy-. mm^^ 
xsmm^U'^vx^^)->y-v^^m:\^rz.m^m\^. z<D^^)->zy-V(Dm 

25 S«:<£3 0 0-5 0 0'CT<K^^-r.^^<hlCckO. «l^^#SM:^3-sH><h UT 

-So 

(3) ^^(c, n^nrzm^U'tm^^i^m\zxnxi^mwt.vrz^(D. *fc(i. 
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O^^itlfffl^TtC 1 7 0 0~ 1 9 0 or. 8 0 — 2 0 0 k g/ c m2<7)^1^T 

^mm m) "p^^^^m^m^M^i^^izm^^Lrzo. mmr^^v-yi^-h 

tcj;D> p^^\zt&m^mi^^m-r^±^s.y^mm.L-r^^t^^x^^o 

f^-r^zt\z.i:-DX. ^mizmmi!^^mf^r^z.^^x^^, 

m(Dm^tu^^oiz. ±mfiS.mi^(D]Hmz^mm m) m^mmvrzKi. ^^u 
->i^-h±izmi^^-7.hm^m^-r^z.t\z^D. 

25 X^lEltfT-5^-\'— h_htC:43ViT, lEl^^^2 0=1 0-9 0° , 2 0 = 4 4 

2 0 ox:vA±.(Dmu\z^n^wmm.^mf)^±^<^T-t^t^^. immmz^ 
mwn ^ - > m-^mmn ^->mx^)—^ m.m.'^'^^^fim^ lyxv^^m^^ifi^ 

0. C<D<fco7a:^^^g&itL, 3j^>^'^tPfil^{*:<7)M-r®mmffitn:^^ii 
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x^m^^i-— ^Jl{^*3V^-ct''— ^^^s:^m$i^/c^v^S^(c^$^^4 
^ <i: S t « ^ b T V ^ 6 o 

xmU^^^—V\z.-i(^\^^X^<D\f—^i}^m^^^fi^^^ii^^^^^'^X^X 

it^fi. 0 0 — 2 0 0/1 (D$aia;e)5M^b<. l/io 

25 o — 1 O 0/1 {c:i§S-r5<^>:&5ftji'C$>So 

7-v^5>*f-e{i. ;j<>'(7>t°— iJ' i^y-^^^-^yy- ISSOcm-^) 

i:^^®;«7 — Jit^^-cDf— ^ (7-^:/V:7 h : 1355 cm"^) ;dS:»-^bTttjm 
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^mm^tvxnxi^^. m\^nM<Dun(D±mmmm^ 5 o o~8 o o 

mT^z.thx^^c 
fzfzL. mi^—!i^><D^i}iim<D^mmit. 2 o o~5 o o o p pmi^-rsiit 

10 ^^m^\^<. 2 0 0'-2 0 0 0 p pmi:-r^Cl,hj&^ci:Oil*bVio 2 0 0 p pm 

7^v^T«. m^titm^-r. B^^^m4^m^^h(Dtuo. —y^. sooop 
20 m-i^mmm-t^ s. y ^mmtmm\z. ^(dbm^^^j is z 872 kdm^iz 

m':^<mxN4^T(Dh(DX;^^:itf)m^V^^o 

■^"^^y^&^tmm. ^mi^<Dmm'^^^mi^(Di^^^n^rztb<Dmmizm^^'b 
ti^-t^^y^mi^x^K). mi^mjimm:tL.xit. m^\^. ^n.^f-^y^. ^ 

f^ii. mm(D:^mm(Dii^mw-mm.m'\i^^y^mwL^^rz. ^.^(Dz^mMCD^ 
m^mm.m'^'^^y^mwihwim\zvx. mn^o^m^tzitmm^'^'^^y^ 

•:ru-nmiivxmm't^o 



wo 01/17927 




PCT/JPOO/03041 



10 (iiJg««Ji) A 1 n + Y203+#^^hS;^-^> 

(1) zysm^mit^m.^^ (^^4>) x^o ox:\z-mmvxm^m'^^. # 

(2) S{bT;i/5-'^Al^m (h^ir-TttM. ^i^^gl. 1 um) lOOS 
^Ib-f H U "^A (Y2O3 : hU7, ^i^&S 0 . 4S« 

15 ±15 (1) (7)i^sg;^-3}^>o. 0 9«MgBS:^^b. ^mm\zxnx^m 

flHM4'. 1 8 9 or, ffi;/: 15 0k s / cva^ (D^^X ^mfiiTt^-j hy'UXV 
X^it7)V^::^OAmmi^^nrzo 

^^T-&CO:^X^fiS-rsJl<h{wckOffo^Co oolite J: saiJ^OSgm, S 
20 it7)l^=-'yM<^^i^^\Z^^n^:^—7i^>mit8 0 0 p pmX$>-Drco ^fz. 

(1) z^3m^^m.^x5 0 ox:iznimvxm^m-^-^. 

25 (2) ^it7)i^B.=.0Am^ (h^^-^^m. w-i^w.mi. lum) 100a 
figi5, ±iE (1) <D^^mt)-:^.>Q. 0 9mmm^m^v. ^n^mmizxtixm 
mmmm.^. i s 9 or, mti 1 5 0 k gycm^(D^^x3mm-^-y v^vt. 

3j^>««8 0 5 p pmT. ig;^«N= 3. 5Tfeo/io 
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^yy^h d^mmmi^m. GR-1200) 0. oqms^^^^l, j^mm 
5 izxtix^mnmm.^. 1 s 9 ox:, mti 1 5 0 kgycm^<D^^X'3mm-!t^ 

OAm^i^^(Dtl — ^symit8 1 0 V vn\X\ mm.itN=4. OX^-ofZo 

10 {\t^mi) A 1 N + Y2O3 

^it7)V^=:.'yAm^ (h^^T^m. W-i^^mi. 1 urn) 10 0fi«g|5, 
mit-(yh')^A (Y2O3 : ^pl^fe^O. 4 ^m) 4m«^^^g-&L, dtl^ 

0^mm^zAnT^mnmm.^^zi^\^^x i s 9 or, mti 1 5 0 k g/cm^iZ)^ 

15 ^:^OA^f^i$i^<Dtl — :^^>mitl0 0pDm&.TX\mmtN=7. OX&-D 

20 mm. V ji^MJ'^ >y—^^mi^x'^ibn^ti-^^>itm^^(D^(Dx&^ 

^-f. ^itT)iB.nryj^i^^ (h^^-^^n. ^^m.mi. iwm) 100a 

m^. yx-y-jimmmmsmm^^M-^i^. ^^mmizxnx^mmmm.^. 1 

8 9 or, 15 0 k g/cm^cD^ft-ZrSBtrBlJjN-;/ h ^ 1x7. LT^fbT;!/^ 

25 — OA^^#:S:#:rCo ^#^>n^^^kT;U^-'^A«|«g#:Ef (D;^-3i^>««8 1 0 

mat. USS^J 1 ~ 3*5cklXitiSi0»l 1 . atC^SliX, 5 O Or^TCD^: 

mts.tn.mo)m^^^vr:L%(Dx^^o 
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jE^jjoA, i6^m^ni^rz'^(D'Ti^^jix.u^hu}^-^-izmri^mm. (i) 

^^^T^ l«*JF©l£tiT: (R) ^^isb. mm (R) <J:i$iPF<^-^fe3{>^^,#:^l£tn:¥ ( 
p) ^TfSOtf^SC (1) Tfh^L.;^Co 
e S V 

10 p= — R = — X — • " 

±lEti-^5^ (1) 13*5V^T, t tiM^Bf<Dff$T^S. Sfc, SJi, TIB©t^^ 
^ (2) iSckt^ (3) {Cck«9#;^^nSo 

D1 + D2 

Do=2 ro= =1. 525cm (2) 

2 

15 

;cDo 

S= = 1. 83cm' • • • (3) 

4 

±fBth^^ (2) (3) {C*5V^T, ri«^m«l©^@, 

0, 2^mg^«Jlc:*5ViT«. 2ri = Di=l. 45cm, 2r2 = D2=l. 6 0 
cm, 2r3 = D3=2. GGcmTf^-So 

(02) tit^m2 ms) <Di^m^(D^^-h^m-ro zn^cDm^z^-t^o 
25 iz. mmmi<Dm-cit. e = i 0-^9 o" <D&mizt!-:^>(D\£—^ 

H^ai"e#;a:Vi. ^jt. 2 0= 1 5~4 0 " Tao— «itj:^bTVi75:V^o Ut&^L 

r^^^^. itt^m2i^it. 2 e = 4 4-^4 5" (D^mizij-:!i^><D\£-ii7-fymm-^ 
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ti:^. ^^(DM'^n. 4 i^:^ h^^-Tjm^f^m (4 5 0 7M cr— Kir 71^5 0 
O k g f ) ^fflVN, 2 5 — 1 0 0 0'C<Z):^Mcf', ^ Kii^O . 5 

5 mmX^. ^^<^^^flil^=3 0 mm, P^m)i(7>m^=3. 0 6 mm , pi.f^)f (D^ 
= 4. O 3mm-cm^L. Je^T(^>ti-^^ (4) ^ffl V^T 3 ^ft a (k g f 



2wt 

10 jitatf^^ (4) pfi. nf^}^:dmm\^f^t%<DM:^^m (kg f) -cfe 

Lti. T^v^rH^OSEgi (3 0 mm) T'feip. t ti. U^)ir(Dm^ (mm) T 
wft, P(.m)ir(Dm (mm) "efeSo 

15 162012 — 0012) i:, JIS-C-1602 (1980) K^^MMX' 

o. 9^. 3 T-ma^m . o'c. itlfeM 1 T'fi^a^^s't;. iti{s«sj2T 
20 j*iy.;^lio. 8t:-cfeofcio 

(lllife«R|4) A 1 N + Y^Oa+^^S;?; — /}?i^+ir^7T-l' h 

(2) ^^tT/V?::^l>-^*&7fe (hiJ^-V-^aig. ¥^3|a^l. 1 m) lOOM 
25 ftgPx ^fk-r hV (Y2O3 : 5/ h y T. 5p^3|g^O- 4 /zm) 4 

-biE (1) o#^h^hH;^7-7}?>o. 0 4fi»sc. '^^mmy'^^T^ (m 
#j^^tt$!i. GR-1 2 0 0) o. 0 smm^^m^i.. ^mmK7<tixm.mw^ 

m^^. 18 9 O'C, mttl 50 k g/cm^o^fifi-eaNFWjJ^?' hTT'W-^^UT 
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5 fz.. 

(2) ^itTJl^^^^y^m^ (h^-VT^M, 1/xm) lOOM 

sgp, ±fH (1) (D4^^mti-^^>o. oemmm. ^^mn^'yyT^ ( 

^j^i^^^tM, GR- 1 2 0 0) 0. OSfiftgB^^l^b, ^J^MfCAtlT^^ 
^ffl^^^. 1 8 9 or, J£tl 15 0k g/cm2(D^f^}^T3B#rBl:^^y h^l/Xb 

>(^-&ffh«ti8 1 0 p pmT, BJS«N= 3. 5T^o;^o 

©— SB Sr^^t y 5 - 1:? A H ^ $ i±fc o 

20 BllO^i, ^Jg^«J 3 ~6 ©^'fbT;i/5n'>A*^^#:{'-S)ViT, ^iS- 5 0 0 

mmm4'^6<DmtT)i^nryAm^mt. mf^ (soot:) idcfei/^Tt), lo 

\-Dxi^^mmm4<Dm<tT)i2.~^Am^mt. (so or) iz^^^x^ 
mi^m^mm^m^i^x^^fzo 
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(2) ifte^^: 
5 a. ^^ffl^gg 

LF/TCM-FAS 5 1 0 B 

b. 1*1^^^ 

i^m - ' ' "^T^. 2 0 or. 4 0 013. soot:, 7 0 0 1: 

10 • • • 

c. m\M:fjf^ 

15 ^*U-X^^LT^«Ufc5|^STff l^^. U,m<D)A:m (Cp) ti> TIB<Dtf#iC ( 
5) \Z^K>Misbtzo 

AO 1 
Cp= [ Cp • W -Cp ■ W ] — - • ■ (5) 

^ *^G. C G. C •'s. G S. 

^;^c, IIM^J4~6<DfilM#:{COViT. JtJ h h_hT? 5 0 0 "C^-etlPl^ 

^Sia^^rtt- tezLT (B*T'-^i.ttiC^it© IR162012-0 

25 012), jis-c-1602 (1980) Yimmmnxm'^v. mm<D^m 

(^SS^aj?) -fe^^^y^^k— ^ (A 1 N + YaOg + I^SSr^j— 
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(2) ±12 (1) x^mcmmi^(D^m\z. x^^j->wmuzi:mw^-7.h^ 

^ (5fi*%) , mitM^ (5 5m»%) , ->U:*? (10fi«:%) , Mityt^OB 

10 (3) 'Aiz. mi^^-^h^wmi^rzmf^i$^^7 8 ox:'cimm. m^^i^x. m 
(4) ^m:^yy)i8 0 I . >m'rh^j'^j^2 4 sy I ^ mmi-h 

15 U'^A12g/K (5-5^8 g/K i^^bT >^^'^ A 6 g 1 ^-^tPTKItlS:*^ 

-Di^-v. ^mm<D±\zn/^—)im(D^'i^\:f>9 3^mm^x. 42ox:x'i}am 

•J7D-b, S^^tf>9 3^^l^#:9 2a)^®lc:^0#ttfeo 

(6) ^mm'm(Drctb(Dmmy(i^m&inzwxi^. ^j^u-r a fw^^^u, 

1 9 0'CT2P#rBllis|fl:$-&, ii^^ >y^t:-^ 1 0 (01 5 Sftfco 
25 (IIJS«»J8) -fe^^«:/i^t-^ (A 1 N + #^SM:*r-4^» 

mmm2 tmmzvxmtT)v^=LOj:.mmi^^nr:i'^. :i(Dmm^<Dmmiz 
^mm7(D (2) ~ (6) <Dj:miimmizLxm^tfimmM9 2^mif. 
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mmm3 tmmizi.xmi[:7)u^=-0Ammw^mcm. :i(Dm'i^i^com,m\z 

(ttmm3) — (AIN + Y2O3) 

m:mm7(D (2) - (6) (D:rMiimmzhxmM^mw9 2^WL\ii. -t^^^;/ 

10 mmm7(D (2) - (6) (DiLntmmzhxm.iti^mtW2 2^m^. ±.=7^v 
mmmf)^0r<^ ^rc. mm.mmz^\>f^i$imi&tnmi!)^^^±^^^rziib. u-^^m 

V 

$^;/^b — ^) {:iil«^tToT5 0 Ot:^TrJ!]P^b. *®ia^<&-tf— ^ bzL T ( 
20 B:*:5='— ^A^^^ttM IR 162012 - 0 01 2), JIS-C-16 

0 2 (1 9 8 0) ¥.mmn.nxm^v. mm<oM.m.^^m^r^o ^(d^^. mm 
m^i. ox:, iti^msxit. ia^nst:, }t^m4xit. ummo. s-c, t 

25 (^SS^JIO) ':7Xy\>^D — /N' (0 7~8) 

(1) (hi^i'-7^t^, 5p±^)|Sgl. i^m) lOOM 

^vh^JT (^i^m.mO. 4 urn) 4S«gB, v-aHO. 2a»gP*3<:kD^' 

m^mi^^. ]^^^'-^u—\^m^m\^^x^m't^:itiz^Dm'^o. 4 7mm(75 



wo 01/17927 ■ PCT/JPOO/03041 

31 

iy— h 3 0 ^ntz.o 

(2) ;iOi7U->v'- h 3 0 ^ 8 O'CTSBtFem^bfc^. /^>^>^^n 

10 (4) yU->v- h 3 0(Z)S®tZ, ±IB^mi4^-X hA^Xi^ U->^«iJ 
6 0 ^J^figb^c 

14^-7. hB^^i«bTX;i/-7ls— 16 0, 17 0 $:J^fKL^Co 
15 ^LT, h;«>tEpJSiJ$n;^ci^U->v- h 3 0*3^D=^'TOJ7&^*$nT 

Vi7:j:(.i57*U->'>- h 3 0' 5 OtJcaSL, 130t:, 8 0 k g / c m- OJE 
:'7T-#:^bb7^ (EI? (a) . 

(5) -#:<t$itfe^e^^6 0 0t:T5Btfpmflgb, -ecO^, 1 8 9 Ot:> 
15 0k g/c m-O^^i^T 3 mm^^y h^'l/X /P^ 3 mm<DmtT Jl 

20 a -<^A^4^#:^#;t. il<7)m4^^€:iS^2 3 Omm(DRt»:{C^DaiLT^fkT 
;i/^r:'^AS^3 <i:Lfe (0 7 (b) » ;^j:*5, ^Jl-^s-JV 1 6 . 1 7 (D 

±^-^ltmmO . 2mm, ^$0. 2mm-e*o7^o ^fz. :^-K«M5, ^5^^ 

25 it. "^^^y^Ml aib^i^ 1. 2mnlTabo^. 

(6) ±g2 (5) •vmrz^itTji^-^Amms'^. y-(7=t>\^m^rmm 
^m-fmm^ m^-^-r) ^j:WJi/\f&mm(Dm7 (^o. 5 mm, f^^o. 

5mm) ^J^0SiLrc (El 7 (c) o 
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10 (8) amtdSStt^-;^ h^EnJSiJLT^M#:4 1 ^JgfifeLfe^>fbT;^5-r> 

0 7 (d) o ;i(D^^bT;i/^->:7AS^3 BSm::: 'ir;!/ 3 o 
g/K «^^30g/l, ii^bT>^-'j7A3 0 g/ U n>y 5>x;i'ig6 0 g 

1 2 ot:'e3i^PBi(DMs^fTo}^co 

LT#t>nfcr.>:/^;^g4 1 0 ^'^tfi^^^^4 1 iP$;&t5Atm, iji 2 . 
20 4mm-C^0. ®mi£ln:^;^>^ 7 . 7 mQ/'DTifeo ^. 

(9) m7ti^T^^^nr:i'^^v^'miai\Z. 7.ny^^)>^m\ZXT l. Mo, 

N i <^^MSr)iS:;^iWSLfco ^(D7.nv^^)y^\t.. mmhVXB^M^mmm 

^#a®(DS V-4 5 4 O^fflVi, MJE : 0. 6 P a. : 1 0 CC, mti : 

2 DOW, mmmm: 3 o^-^i ^cD^k^x-n^K :^nyi$'v>cf(Dmmi:i. x 
25 /^v^^j>'^-r^^^m\z^-Dxmmvrzo 

N i 1 ijLmX$>-Drco 

(10) -LIB (9) X'^i=>nrz^it7)VB.=.ryj^mm3^. ^m=^y^)l3 0 
g/K S^mSOg/l, Jg'fl:T>^::i':7A 3 0 g/ K O «y v'ai;Um 6 0 g 



wo 01/17927 PCT/JPOO/03041 

33 

>mi- h u-^A 1 0 gx 1 ^^^bu^mmm^iib'D^miz 9 srco^^-rr 1 
^mmmi^x. mt7)\^^=-'y2^mwis<D^^ y^mm(D=.yyjiist>':>^m±iz. 

0 8 (e) mm) o 

10 (1 1) 'A^^X\ ?t77&^e>«®{Z^lt§^^^5l?L8^HU;i/3jPXLT^?Lb. 

$?>tzx;u— *;-;n 6. 1 7 <£:^ai$i±^fci*®^?L 1 s 0 ^istt/i (Bis ( 

f ) #M) o ;i<D^?Ll 8 OfCN i -Au-^^ (Au81. 5wt%, NilS. 

4wt%. ^M#jo. 1 w t %) 5&^e)fci:^#6 5^fflVi. 9 7 0 r-etip^'j :7 0 

-$1±TZiA->»P^(D^g|5SS^tf>l 9, 1 9 0^g^ig$i±;^c (BIS (g) #M 
15 ) o ^fc, ±b2^I^#:4 1 tC¥Ba^^ (^9/fe^l) $r^bT=l A'-;UM©ng|5 
t^=f-\iy 19 1 €r0fiKbfCo 

(12) i£^M1^®fc:i6{c. ^SIg!:c7)iitt^$IHIgli(ciSJ6a2.<?^ (H^-fr-T) . ^ 
X A 7" P - t - iS' <!: L ;^ o 

(13) ±I2':7XA:/D-A##b — iS'^7.5=->l/X^M© 

Ay D-A^iasiiia^ff -5 J; -9 {cf -s. 

nc*5, ;i(D'^XAyD-AMt#b-^H, Sm®5l?L8:;&>^(©^mS:®§lbT, 

^ ti - ^ ± tcttfi ^ x A ^ p^»^i#T-5 o 

25 Uii. ::(DJ:-5lCbTMitbfc:'^XAy^D-A##t:-i$^Ji, bj^7&^N=3. 

mzhmn^o 

(mmmi 1) ':7XAyn-A (BI7~8) 

(1) SlbTJUSX':?^*!^?^ (hi^-W^tSJ. ¥±5!lS@l. lAtm) lOOfi 
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^tiZ^Om-^ 0. 4 7 mm(D^^) — >iy— hS 0 ^ntzo 

5 (2) 'AiZ. c:O^U->5>- h 3 O^^fflli. IISS^RJIO© (2) ~ (12) 

1 3) <Di:mhmmizLx^jL/\zfn-;'^i^^\^—^^7.^>]y7.mm(D^^-^ 
(^BS^^ji 2) mmi^i^^zj^mm'^^ y ^ mmmmm^p^mz^r^±'7 y 

i^t-^ (04) 
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